
UNCLASSIFIED

AD NUMBER

CLASSIFICATION CHANGES
TO:
FROM:

LIMITATION CHANGES
TO:

FROM:

AUTHORITY

THIS PAGE IS UNCLASSIFIED

AD107757

UNCLASSIFIED

CONFIDENTIAL

Approved for public release; distribution is
unlimited.

Distribution authorized to U.S. Gov't. agencies
and their contractors;
Administrative/Operational Use; 13 MAY 1954.
Other requests shall be referred to Development
and Proof Services, Aberdeen Proving Ground,
MD.

APG ltr 19 Nov 1990 ; APG ltr 19 Nov 1990



65*655 

AD-   107757 

SECURITY   REMARKING   REQUIREMENTS 

DOD  5200.1-R»    DEC  78 

REVIEW   ON   13   MAY   7«» 



UNCLASSIFIED 

AD J677$7 
CLASSIFICATION CHANGED 
TO-. UNCLASSIFIED-
FROM: CONFIDENTIAL -
AUTHORITY: 

-ftps ¥ 
j jr. H 7k* ft> 

UNCLASSIFIED 



CONFIDENTIAL 

RepAaduced 

kif, ike 

ARMED SERVICES TECHNICAL INFORMATION AGENCY 
ARLINGTON HALL STATION 
ARLINGTON 12, VIRGINIA 

DOWNGRADED AT 3 YEAR INTERVALS 
DECLASSIFIED AFTER 12 YEARS 

DOD DIR  5200.10 

CONFIDENTIAL 



CONFIDENTIAL 

flrmed Services Technical 
Reproduced   by 

DOCUMENT SERVICE CENTER 
KNOTT BUILDING, DAYTON, 2, OHIO 

This document is the property of the United States Government. It is furnished for the du- 
ration of the contract and shall be returned when no longer required, or upon recall by ASTIA 
to the following address: Armed Services Technical Information Agency, 
Document   Service   Center,   Knott   Building,   Dayton   2,   Ohio. 

NOTICE:    WHEN GOVERNMENT O^^^^^lS^H A DE FINITELY RELATED 
^SrUSED FOR ANY PURPOSE OTHER THAN ™ CONNECTION^Wi THEREBY INCURS 
GOVERNMENT PROCUREMENT OP

ER
ATIO^™ u. s. wvb*^ THAT THE 

RESPONSIBILITY, NOR ^^^II0^XÄ ORRbf^ WAY SUPPLIED THE 
OOVERNMENT MAY HAVE FORMULATED^ fUf^f "fT« ^OT TO BE REGARDED BY 
S^ DRAWINGS, SPECIFICATIONS, OR OTHERDATA IS NOT TO B^ ^  ^R OR ANY OTHER 
?^L?CATION OR OTHERWISE AS ^^^^^^f^pERMKSION TO MANUFACTURE, 

CONFIDENTIAL 



^ 
NOTICE:   THIS DOCUMENT CONTAINS INFORMATION AFFECTING THE 

NATIONAL DEFENSE OF THE UNITED STATES WITHIN THE MEANING 

OF THE ESPIONAGE LAWS, TITLE 18, U.S.C., SECTIONS 793 and 794. 

THE TRANSMISSION OR THE REVELATION OF ITS CONTENTS IN 

ANY MANNER TO AN UNAUTHORIZED PERSON IS PROHIBITED BY LAW. •J 



'•   .'      ■-■"" 

m 

■ 

4 
# 

Aberdeen P 
00 

OKDHC.1327--14   Oct   51 

mA&Ltitri- 

.      _     CTl 

een Proving (jround 
MARYLAND , ^,4T-*>    £ ^'r'~ - 

.:      ',   47        -;; 

THl^ DOOTM^T CONJ I STS OF   ... .^/   

COFY ....Vt.i1-.-Q''■■•>■•--• •   •.■*iofi-0   - 

DEVELOPMENT AND   PROOF  SERVICES 

_^X_ Report 
y  / 

OCO   Project  No. 

tJ*- ̂  ERPEFN     PWOVING     GROUND        MD        4   . 



CONFIDENTIAL 

■*m 

A TSST  COMP/RING THS   IQSlQj C/■■RTRi:.)GS>   T119E12   Wo  THE 

105UA1 CARTRIDGE,   T184B13  ÜND5R   .MNTER   /RCTIC  CCWDITTCWS 

FIRST  REPCST   ON   PROJECT  NO. TAl-1536 

143RD  RSPORT   ON  PROJECT  NO. TB6-1401 

••«^'..COPIES, SERIES 
• • • < « »J 

^^o/s^rRr4
AFoR^ 

,95^5'-      ^6649 
-   - 



.* 

GLIMA.TIC TEBT DIVISION 
ABHUDEEN PROVING GROUND» ' [N i Ul 

MARiUND 

MröuielhardV^p/5233 
Authority   t    ORIRk 13 May 195k 

JA Priority»    U 

A TEST OOMPARING THE lO^il C^RTRIDQE^ Ql^gU 

AND TKE lOSm GARTHIDQ^ TXSUOJ UNDER WINTSl 

AHCTIC CONDITIONS AT FORT CHORCHILL. MA.NITOBA. 
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FIRST REPORT OH PROJECT NO. TAX»3.536 

1U3RD R£K)RT Qti PROJECT NO.  TBg-lkOl 

D^TSS OF TaST»    13 February to 22 February 3.9^ 

OBJECT g 

To compare the accuracy and ignition characteristic3 of the T119HL2 and 
TL8UE13 rounds under winter arctic condttloos« 

S'JHHAET 

The two types of subject rounds ware tested for accuracy at 1000 yard* 
and 1500 yards at temperatures down to -26°? with satisfactory result««    The 
Tl8!vSl3 round was obaerred to have several materiel defects which could reetrict 
its use at low temperatures» 

OONauSIQMS 

It is concluded that the accuracy of the 105ram Cartridge, T119H12 Is satis- 
factory at 1000 yards at temperatures down to -26°?,    It Is concluded that the 
accuracy of   ^e 1 Outrun Cartridge T16UE13 is satisfactory at 1000 yards, and 1^00 
yards at temperatures down to »20^»    Die durability of the positioning ring and 
the liner on the T18US13 round is unsatisfactory« 

RECQI-a-lEHEftTIONS 

It is reconaaendad that the accuracy of the lO^mm Cartridge.  T119EL2 be oon- 
eidored satisfactory at 1000 yards at temperatures down to -26^' and that the 
accuracy of the lOJsom Cartridge,  T16UE13 be considered satisfactory at ranges of 
1000 and l$üO yards at temperatures down to -20*^«    It is recommended that Improve- 
ments be made In the liner and positioning ring used on tho T18UE13 cartridge in 
order to enable them to withstand normal totfu^ing procedires at Iffi tamparatures« 
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i.  MIROPOCHOM riH^il'V iM 

JL,  lESCUSSKai ^ 

Sxtenaire tests have been conducted on both the T119SL2 and tha T18UE1.3 
rounds at Aberdeen Proving Qround with r eapeot to aocuraoy» Tha majority of these 
tests have been conducted in the 70° teu^erature range and both rouods appeared to 
have satisfactory aocuraoy characteristics. It was desired to Investigate these 
two rounds under winter arctlo oondltlcine In order to detenalns. If any, the effect 
of this particular type of envlronnont on the velocity and stability of both types 
of rounds« 

The nWELl round differs from the 1119212 round in that the T119E12 rouad 
has a oounterbore on the base end of the cartridge case to aooomodate the lanwü1) 
on the IC27 rifle« In previous tests at Aberdeen Proving Ground, it was dlsoovared 
that the mechanlon driving the fins outward on the T119E11 round would not function 
properly at -Uo'Vs This resulted In a very erratic flight of the projectile* To 
combat this deficiency, the rounds were modified by Increasing the clearance be- 
tween the piston and the piston stop Interference ring and reducing the shear ring 
oro^s-aectional area. This modified T119S12 round was the type used for the tests 
Included In this report« 

The T16U type round was originally developed for the lOSam, M27 rifle« 
However, in the early part of 1952, the TL70 type rifle was developed whloh had the 
1-127 tube and a smaller chamber similar to that of a previous rifle, the 1136. Whan 
the T18U type projectiles first eaploying an end plate were used In tha M27 rlfle^ 
they became known as the Tl8U?:5j In the T170 rifle, as the TI8US6, Later both the 
M27 and the T170 rifles were counterbored at the origin of the rifling to peiedt 
the use of the 1119 type of projectile« The HSU type rounds which ware used In 
the counterbored M27 and T170 rifles beoame known a« the 118UE13 and the T18US12 
respectively« 

The TH9 type round wi.ich has folding fins was developed by tha Firestone 
Tire and Rubber Company for use in a smoothbore tube. Tha smoothbore tuba was dls» 
carded and through suocesslve modifications the round was developed for use in the 
counterbored M27 rifle and the counterbored T170 rifle which Is design?.tad as tha 
T170EI and Is used in the BAT system« The round when used in the M27 rifle Is 
known as the 1119EI2 and as the T119EL1 when used in the 117021 rifle« 

B., UEF HI SHOES 

1«    Authority for test (copy attached as appendix A) 

a«    Latter file 00 UOO.112/2772, APG U00.112/U96, dated 25 August 1953, 
Subjeoti    "Proposed Ordnance Environmental Testa Winter 1953-5U, Fort Churchill, 
Manitoba,  Canada, and Flln Flon,  Canada", 

2.    Technioal References 

a.'   Development and Proof Services Firing Record No. P55U2U 

b« Progress Rsporta of Firestone Tire and Rubber Company on Battalion 
Anti-tank Project, Ordnance Department Project No« mi-l5U0 (Anomnltion), TSU-U020 
(Weapons and Accessories) 
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o .    Frankford   Arsenul  Report -  StBtus reports   on Battalion  -Anti-tank. 
Weapons  end   Ajanunltlon,   Projeot TS4-4020,   TA1-1540,   and TA1-1536. 

II     DgSCRimON   g   M-AISRISL 

A, lOSmm C^TRIDGE.   HEAT,  T119SI2 

The Cartridge,  HEAT,   T119E12  is  a non-rotated  round which  obtains   its  stabil- 
ity from six   aluminum folding; fins.    Upon  ignition,  the  fins   are  forced   into their 
normal flight   position by a  piston  operated  by the  propelling;  gases.    This   piston is 
located   in the  rear  of  the  round   and  operated   on  a  pressure  differential   basis -which 
prevents  eotuation  of the  piston  until  the  round has claered  the  tube.    The  piston 
is held  in ite final   position by  a  knurled   interference  ring ^hioh  in turn iceeps 
the fins   in their flight  position.    This  round  employs  a conventional  orlmp at the 
mouth  of  the  c&rtridLa case  und  uses  a  polyethlene  end  rayon liner.    The   propellant 
is  placed  in the round  by means   of   s  plug which  screws   into the  base   of the cartridge 
case. 

B. IQSnm CARTRIDGE,   HI'/.T,   T1S4S15 

The   106mm cartridge,  HSÄT,  Tl34Elo  is   also  a non-rotated  round which  obtains 
its  stability through the use  of   six fixed   aluminum fins which have  an outer diameter 
slightly less  than the  caliber  diameter.    Thase  fins  have  an end  plate  and  are con- 
nected to the  projectile by ;neans   of a  boom which  also contains  the  ignition cartridge. 
The  projectile  is  held   to the  case  by the   ;.riinor head which   is   screwed  into a re- 
t"iner  attRohed to the case.    The  deDulleting force   ia   obtained   by shearing the  neck 
of the  retainer.    The  round   ia  held  at  the   mouth   of  the  case by a plastic   posi- 
tioning ring and   it has   an external  nitrocellulose  liner. 

Ill     DETAILS   OF  TSST 

A.     PROCEDURE 

1. An accuracy pattern was fired   et  a  1000 yard   and   a 1500  yard  range with 
each type   of  ammunition.    The   procedure  used was   similar  to that described  in the 
QrdnEoice  Proof  Manual for  accuracy firing. 

2. The  complete  prograa was  firea with the weapon mounted   on the truck, 
1/4-ton,   ICS8, with the   gunner   sitting  in the  truck beside  the   gun  in his  normal 
firing  position.    The   stability of  the   mount  on the   snow covered  terrein was  excel- 
lent.     All   velocity  measurements  were   iiiade  v ith   sky  screens   placed   approximately 100 
and  140 feet from the  muzzle rospootively.    The   F'otter  counter  chronograph  and  the 
sky screeua  used   an M5  portable  generator   as  a  power   source. 

3. The  ammunition was  removed  from the  boxcw  and   vlaced   on sleds.    The 
sleds were   then towed   by a tracklayin^ vehicle  to the flrlag position which was  a 
distance  of   approximately 10 miles,   7  of which   «as   over  unprepared  roadc .    The  am- 
munition crates  »vere  then   stacker   in the   open for   e   period   ranging  up to two weeks 
before firing.    The weather conaitlons durLn£   this   storage   period  may  be found  in 
Appendix D . 

4. All   fcmmunition was  inspected  before  firing and   appropriate   ouservations 
were  mtue * 
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B. RESULTS 

1. 
The results of the test Rre as follow« i 

T184S13  T1B4E10 
IU„l2   tu«ud  -^ 1608 wä 

Rango Rßn£;e 1000 Yard  1£ 
Range Rang« 

iU»bT of rounds firad in accuracy 
pattern not including conditioning 

r ound o • 

Humber  of  rounds which  hissed target 
ln accuracy pattern not   including 
conditioning rounds. 

Probable Error» 

Vertical   (MILS) 

Lateral   (MILS) 
Average  Velocity   (FPS) 
»zlnxm Velocity Dispersion  Between 

Rounds   (FPS) 

16 16 18 

.333 

.^57 

Lost 

.456 

.305 

154 8 

37 

.387 

.453 

1519 

••1 

.5 73 

.401 

1516 

39 

These figures  are  not corrected  for  velocity. *NOTK«     xneao  ij.t^^«,  
2. No  velocity data was   obtained  during  the   test   of   the T119E12  cartridge 

at the  1008   yu.rd  range   Doce.use the   skyscreena  usec   for  velocity nieaaurements were 

not  functioning  properly. 
3. Of   öhe 40 rounds   of  T1Ö4S13   ananunition  received  for  test,   the  liner was 

oraoked   on  11  of   these  rounds  and had  fallen away from the  cartridge  case   on four 
rounds  exposing 4  to  8  square   inches   of  the  perforations   and  allowing the   propellant 
to  spill  out.     Sixteen  positioning rings ware cracked   and  four   (4) wera   shattered. 

4. /ll   of  the T184S13   rounds   produceu   a muzzle  after   burning flame   of   one 

helf to two feet   in length. 
5. All  cartridge cases   end   priraers were   in  good  condition  after   firing. 

All   projectile  flights  appeared   to be   stable  as   observed   through  e   3C   scope.     All 
ammunition with the  exceptions   mentioned   in  paragraph  3  above   arrived   in  good con- 

dition. 
6.    Ternperatures  to which the rounds were   subjeotac  while   in   storage  at the 

firing  position may be found   in   Appendix Ü. 

C .     OBSERVATIONS 
1.    No  »hattered   positioning rings were   iamagad  to  the  point that they could 

no  longer   support the   projectile.    The  craclcod   positioning rings were   still   intact 
with   all   pieces   still   in  place  whereas  the   shattere.   rings were   observed  to have  pieces 
which  hau   jroken  off   ana  fHllen   into the  liber   shipping container.     See   APG  Photograph 

No.  Aa6306,   Appendix F. 
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2.  The oraoked liners wnre still adhered to the case and no pieces had 
fallen off.  Pour rounds had a liner »hioh had oraclced and had fallen oompletely 
away from the case allowing the propellent to spill out of the oase perforations; 
however, oare was taken when the rounds were handled prior to firing and very 
little propellent was lost. 

S.  The faulty liners and positioning rings did not appear to affeot the 
perforoanoe of the round.  Special attention was given to these rounds in order 
to ainimise the effect of the defective parts, but under field conditions, the poor 
durability of the liners and conditioning rings could affect the round performance. 

4. The transportation of the ammunition on sleds for a distance of 10 
miles subjected the rounds to considerable jolting and bumping which could have 
influenced the malfunctions of the T184E13 liners and positioning rings. 

5. It was not possible to fire the accuracy groups at the same range on 
the same day as requested in the test plan because the conditions under which the 
tests were conducted slowed firing and preparation procedures considerably in com- 
parison to tests conducted under temperate conditions. 

6, The firing handle on the M27 rifle was somewhat small for use with 
the arctic mitt.  The gunner reported that the tight fit within the firing handle 
had a tendency to move the gun off of the aiming point in the event the gun was 
sighted before the firing handle was grasped.  See APG Photograph A96304, Appendix F. 

7, The seven rounds which missed the target while firing the T119E12 round 
at a 1508 yard range tend to make the probable error figures questionable.  For this 
reason, no conclusions have been made on this round at this range.  The reason for 
seven rounds missing the target is not known.  All rounds passed over the target 
and for that reason the elevation of the tube as well as the method for laying the 
weapon were very carefully checked after two rounds had passed over the target. 
No discrepancies were noted. 

8. The use of sky screens for taking velocity data is extremely advan- 
tageous in the arctic.  It eliminated the use of t-he magnetizer which required con- 
stant protection to prevent snow from shorting out the electrical circuit.  It also 
eliminated the use of velocity coils which are difficult to manipulate while wear- 
ing arctic gear. 

9, It was found that all ammunition handling procedures oould be easily 
aocomplishad while the crew was wearing arctic clothing. 

10.  The rauEsle after burning flame of the T184E13 round did not endanger 
or hamper the operation of the gunner. 

IV.  C0HCLUSI0M3 

It is ooncluded that: 

A.  The accuracy of the 105mm Cartridge, HEAT, T119E12 is satisfactory at 
a range of 1000 yards at temperatures down to -260Po 
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B. The «oouraoy of the lOBmm Cartridge, HEAT, T184E13 i« eatiifaotory at 
ranges of 100O and 1500 yards at temperatures down to -20oPo 

C. The -velooity charaotsristios of both rounds ar« satisfactory down to 
temperatures of -ZQPY, 

D. The durability of the liner and positioning ring used in the T184B18 
cartridge is unsatisfactory when aubjeoted to noraal anmunition handling proce- 
dures at temperatures as low as -2b0F, 

V.   RBCOMMENDATIOMS 

It is recommended that: 

A.  The accuracy of the 10&au& Cartridge, T119E12 be considered satisfactory 
at a 1000 yard range and temperatures down to -260Fo 

Bo  The accuracy of the lOSsim Cartridge, HEAT, T184E13 be considered satis- 
factory at ranges of 1000 and 1500 yards at temperatures down to -20°?, 

C.  A liner and positioning ring be developed for the T184E13 round that 
will withstand rough handling at low temperatures without failures» 

-8- 
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APPENDIX A 

COKHESPONDENCE 

1.     Utter,   tilm 00 400.112/2772,   APO 400.112/1496 
dated  26 August   1953. 
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To Insure  Proapt 
Attention  in Replying 

Refer to: 
00 400.112/27T2 
APO  400.112/1496 
ATTENTION  0Pl 

ORDTB 

WAR  DEPARTMENT 
OFFICE OP THE  CHIEF OF ORDNANCE 

WASHINOTON,  D.  C. 

26 August 1955 

SUBJECTi  Propoeed Ordnanoe EnTironnental Teeti Winter 1953-64, 
Port Churohill, Uanltob«, Ceneda, and i'lin Flon,Canada 

TO i ^OBimandlng General 
Aberdeen Proving Ground 
Maryland 

Subject   program h&a   benn  approved  by the Aeaiatant  Chief  of 
Staff,   G-4. 

BY COMMAND OP MAJOR  GENERAL  FORDi 

/•/ N.  L.  KLEIN 
Aasiittant 
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CLUüTIC TEST DHTISIOH 

DWftlXTWart AND PROCF SERVICES 
ABIRDEER PR07IMG GBOÖND 

■ocnuD 

ZBLDAI 
irfiitai« Winter Teat Conparln« 105mi Shell, 118013 and 10$«B Shell, T119n2 at 

Fort Churchill, Ibjaltobe, Canada. 

Pro.1eot Ho. i let Report on Project TA1-1536 
L43rd Report on Project TB5-1A01 

Prelect Knglneeri R. K. Sngelhardt Priority! U 

Authorityi Letter dated 25 Auguat 1953 00 -^00.112/2772, APQ ^00.112/U96 

0h4eot of Teatt 

To compere the accuracy and Ignition cbarmcterlatloa of the aubject rounda 
under arctic condltlona. 

Backgroundi 

The 1&UU.3 cartridge haa been atandardlxed and la In production. It haa 
bad limited firing at -AO0!* and no reaultlng deflclenolea hare been noted. 

The T119K12 cartridge la alao In the limited production atage) hoeerer, recent 
flrlnga at -^.0°^ at Aberdeen Proving Ground with the T119K11 cartridge which la 
rmrj alHllar to the T119E12, reaulted In a ■alfuactlon In the »echaniaa whleh 
drlrea the fine outward. Aa a reault of theae testa, the clearance between the 
platen and the platen atop Interference ring haa been increased and the «hoar 
ring croea-sectional area haa been reduced. The Modified rounda hawe yet to be 
proof fired by Aberdeen Proving Ground but theae change« are expected to correct 
any cold weather deflclenolea of tho round. i 

Dea^rlptlon of Materiell 

The 105aB Shell, T184X13 la a HSAT round hawing six fixed fine with an end 
plate. The fine are connected to the projectile by aeana of a boom which alao 
contains the ignition cartridge. The projectile is supported at the mouth of the 
case by a positioning ring. 

The 105an Shell, T119E12 la a HXAT round which haa six folding fins, upon 
Ignition the fine are pushed Into their normal flight position by a gaa operated 
platen contained In the round. However, this piston operates on a pressure dif- 
ferential basis and la held In the original position until the round la free of 
the tube, thua prerenting an attempt of the fine to open while the round la still 
In the tube. The only difference between this round and the 106mm Shell, T119B11, 
la a counterbore on the baae end of the T119K12 cartridge case. 

Detailed Test Procedura» 

I.   Positioning of Rifle ll 



• J 
L.    Th« rifle «hould b« fired diagonally aoroee the left side of the jeep, 

so that all adjustaent« «ay be made while standing on the ground. 

B. Any cant in the eystea should be minlaised by "digging in" the «heels 
of the jeep. 

C. The M90C sight and the tube should be aligned on a oomaon reference 
point on the target. A boresight oase, and cross strings over the pmazle should 
be used. The sight nuat be oross-lerreled during this operation. An allowance 
oust be acde for motion of the sight when tightening the locking nuts. 

D. The quadrant should be positioned approximately at the center of the 
flat on the chamber. This position should be narked, and the quadrant returned 
to the sane spot each time an adjustaent is nade. The boresight elevation (eleva- 
tion when the line of sight through the bore coincides with the oenter of the 
target) «hould be aeasured and recorded. Since the reticle of the M90C sight is 
not graduated for the ansinitian being tested, all elevations should be measured 
by the quadrant. They should be obtained by depressing rather than elevating 
the rifle. 

X. The firing should be done remotely by a lanyard so attached that the 
rifle is not moved by the pull. This should be checked by "dry firing* several 
times while looking through the sight. 

F. The velocity coils should be approximately 50 feet and 100 feet» respec- 
tively, from the muasle. They must be so positioned that they do not obscure the 
target through the sight. Since the T119K12 projectile opens to approximately U 
inches in diameter, it must pass through the approximate center of each coll. The 
coil positions should be checked by sighting through the tube, and will probably 
have to be changed each time the deflection or elevation is changed. For this 
reason, it nay be advisable, for the 1500 yard test, to fire one or two spotting 
rounds without taking velocities. 

II.  Aligning and Firing the Rifle 

A. Load the rifle and close the breech. 

B. Align the rifle laterally by means of the sight, and vertically by means 
of the quadrant, Always approach the lateral reference point by traversing In the 
same direction, and obtain the elevation by depressing the rifle. The cross-level 
bubble on the sight must be centered during this operation. The alignment should 
be checked carefully before leaving the rifle. 

C. Attach the lanyard and fire remotely. 

D. By means of the B. C. scope, observe the projectile In flight, and note 
the location of impact. 

B. After firing, check the sight for alignment with the bore. If misalign- 
ment occurs, and the deficiency cannot be corrected, replace the eight or sight 
mount or both. Such a check should be made frequently during the test. 

F.  If necessary, make adjustments to relocate the center of impact by chang- 
ing the elevation or using a different vertical reference line on the target. 

/' 
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G. A group of approxlaately 15, TXa4S13 round« ano^inothar group of approx- 
iaataly 15, T119K11 round« «hould b« flr«d at a 1000 yard target on the «««• day. 
Bftoh round In a group should be fired at the «am« eleration and eight setting. 
Senreral rounds of one aaaunition type will probably be needed as spotting rounds, 
which should not be Inoluded in the group, but «hose location of Impact should 
be aeasured. Using the other ammnltlon type for initial spotting, fire a group 
of eaoh (tota: reaaining round«) at a 1500 yard target. Both the 1500 yard groups 
should be fired on the aame day, which «ay be on a different day fron the on« of 
the 1000 yard firing. It la not adrisabl« to attempt the 1500 yard firing if the 
wind Telocity is over 10 aph and shifting. A steady wind nay be compensated for. 

III. Recording of Data and Obeerrations 

A. Record the boresight eleration, superelevation, and lateral deflection 
at which each round is fired. Suggested supereleratlon« for the spotting round« 
are a« follow« t Tl&4£13, 23 nils for 1000 yards and 41 mils for 1500 yards i 
T119S12, 25 mila for 1000 yards and UU mils for 1500 yards. 

B. Record the average wind Telocity during the flight of eaoh projectile, 
onutle velocity for oaoh, and aTerage temperature during the firing period. 

C. Obserre the projectile in flight through the B. C. soopc, and note any 
evidence of instability. Examine the Imprints on the target for «ridenoe of yaw, 
and for fin opening of the T119E12 projectile. Measure the location of each im- 
pact In such a way that it «ay be related to the aiming point. Eaoh impact should 
be identified in the order of firing. It is suggested that measurements be aade 
from the center of the target, round« above and to the right indicated a« positive, 
and rounds below and to the left indicated a« negative. 

D. The range from the nustle to the target should be measured to the closest 
yard. The coil distances should be measured to the closest .01 ft. (top and bottom 
distances averaged) and a temperature correction for the tape recorded. 

IV. General 

A. The ammunition should be stored without shelter, other than its own 
packaging, for whatever period of storage is required. The ammunition lot numbers, 
i-iforaation on the weather condition« to which it has been subjected, including 
the range of temperature and relative humidity should be reported. 

B. As the rounds are unpacked and fired, the general condition of the con« 
talner and the amorunition should be noted and should include the followingt 

1. Ease of removal from the containers. 
2. Condition of the moisture seal, and the poeltionlng ring of the 

T1&UE13 round. 
3„ Ease with which the round is chaabered, and the case extracted after 

firing.  (Frequent light oiling of the breech will improve its functioning) 
4. Condition of the cartridge case and primer after firing. 

C. Should an erratic round be encountered during the test, every effort 
should be wade to determine the caxuie, such as cheeking with the gunner for the 
possibility that the gun was not aligned properly, and examination of the area 
around the nuzzle for evidence of projectile break-up. 

/ 
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D.    The rifle should be observed foor evidence of after-burning at the nueaie 

or breecii, and aoouaulatloo of unburned propellent In the chamber. 

S.    In the «rent of a hang-fire or en obrloosly poor ignition, the sequence 
of evente should be recorded es detailed as possible, i.e., the approxiaate time 
fro« the strUce of the firing pin until the explosion, or the tine of burning, the 
sound and the quantity, and color of s»oke, should the propellent fail to explode. 

F.    In the event of a «isB-fire the breech should be opened after a waiting 
period of 3 to 5 seconds.   An atteapt to fully dose the breech after the trigger 
has been pulled aay result in the rifle firing unexpectedly.    The priaer should 
be inspected to determine if it is too deeply seated in the case, and the rifle 
function fired.    At least two more attempt» to fire the round should be made. 
Miss-fires are quite frequently the fault of the weapon, and replacing the firing 
pin, cr firing pin spring might eliminate the difficulty. 

Q.    Care should be taken that the proper anmultion is used.    The rounds for 
the 106m rifle look almost exactly the seae as the rounds for the 105mm rifle, 
and they could be fired from the 105ma rifle. 

H.    The accuracy of thw groups should be expressed in tern» of probable 
error in ails. 

I.    The general obeervatiens should Include all aspects of the test and 
should be very detailed.   These observations should be stated in the record even 
though aany of then aay appear to be of inconsequential importance. 

J.   Appropriate still and action pictures will be taken of all phases of 
the test.    Special attention will be given to all failures and unusual occurrences 
during the test. 

K.    An £nv*nal Chart will be completed at the end of the test and luoluded 
in the foraal report. 

Weapon, Mount, Sight, and quadrant, mentioned under description of materiel, 
with spare sight and sight mount. 

Plywood accuracy targets, 20 ft. square, narked off in three feet squares 
with lines that will be visible fro« the firing oosition, with tiabers for bracing. 

Thirty inch, velocity coila, with coil stands, wire and counter chronograph. 
Anemometer, Thermometer, B. C.  Scope 
Spare parts for weapon such as sears, woodruff keys, firing pins, and firing 

pin springs. 
Well equipped took box, plus lanyard,  boreslght case, and squirt can of 

winter lubricating oil. 

AaWffi^iop Required: 

A0 ea.. Cartridge, HEAT,  Inert Projeotn©, T184K13,  105mm Rifle, M27, Counter- 
bored. 

40 ea., Cartridge, HEAT, Inert Projeetile, T119E12, 105«a Rifle, 1127, Counter- 
bored . 

f 
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APPENDIX C 

FIRIKG RECORD NO.   P 58702 

/ 
4 



1^^ 

• 

- 

CUMAT1C TKST  DIVISION 
ABERDEEN  PROVING OROTJND,  MARYLAND 

FIRING RECORD 

OBJECT OF TEST t    To  oomp*r« the  aoouraoy 
and ignition   oharactori»- 
tio»  of th« Cartridf«, 
HEAT,  T119E12   and the 
Cartridge,  HEAT, T184E1S 
under winter arotio con- 
dition«  at  Kort Churchill, 
Manitoba,   Canada 

EEVF.LOPMENT i     ORDTA 
PROJECT NCi    TB6-1401,  TA1-1B56 
RELATED  HRINO RECORDS«    NONE 

DATE OP TEST «     15-22  February 1954 
FIRING RECORD NO.     P 5B702 
SHEET   1 OF 
AUTHORITY«    Latter dated 26 Augutt 
1965,   00 400.112/2772,  APG 400.112/ 
1496 
WORK ORDER NO.   962-40-02-5 

TEST  AMMUNITION 

CARTRIDGE,  HEAT,  Inert,  T184E15 for  106»maifla,  M27.   Lot 
No.  PA-E-14055 oompoted of the  following ooaponent«« 

CASE,  Cartridge, T48E2,  Lot No.  PA-E-1274 

PRIMER,  Peroueaion, T82,  Lot No.  PA-E-14042 

FUZE, Dummy,  T208E7 

PROPBLLANT, MIO, MP,   .051 Wob, Charge Weight,  7.9 pound« 
Lot No.   PA-E-6101 

IGNITION   CARTRIDGE,   (MBO) T187,   Boom,  Lot No.   PA-E-12667 

IGNITION  CARTRIDGE,   (M49) T186, Tail,   Lot No.   PA-E-15126 

CARTRIDGE ASSEMBLY.   105mm,  T184E15,  Lot No.   FA-E-1606 
Shell  inert loaded with   709S PCB,   lOjS Celite, and 
20^ Iron Oxide 

NITROCELLULOSK Liner 

CARTRIDGE,   HEAT,   Inert,  M345   (T119E12) with Fuse,   Dummy,  T208E7 
for  105min Rifle,  M27,   Lot  No.   PA-E-14178  oompoeed  of  the  following 
component« « 

CASE,   Cartridge,   T55E2,   105mm,  Lot No.  F4  lot 42 

PRIMER,   Peroussion,  M57,   Lot No.  LS-15-14 

LINER  ASSEMBLY,   T4E1 

FIN  ASSEMBLY,  T14 
^ 
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FIRING RECORD NO:     P 58702 
SHEET  2  OP 

SHELL,   106mm,TU9E12,   Inert  loaded  to  17.52   lb«.  Lot No.  S 

FUZE,  Dummy,  T208E7 

PR0PBL1ANT,  MIO,   .031 web,   oharge weight   7  lb».   12  ounces. 
Lot No.   PA-E-6101 

MATERIEL 

105MM, M27,  Counterbored, ReqoillesB Rifle,  No.  80 mounted on 
Truolc,   1/4 Ton,  M38 

MOUNT,  Rifle,   105m,  M75,   No. 46 

TELESCOPE,   M90D,   No.   5670 

MOUNT,  Telescope,  M3A1E1,   No.   2 

FACILITIES 

Battery oommender's   telescope 

Two Slcyeoreens 

Counter Chronograph 

M6 Generator 
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ROimD BY ROimD  DATA 

F1RINO RECORD NO: 
SHEET 5  OP 

P  58702 

ACCtlRACY TEST,  T119E12,   1008  YARD RANGE 

WIND  VELOCITY i 
WIND DIRECTION t 
TEMPERATURE : 

WPH 10 
w 
-260F 

TEST 
SAMPLE 
NO. 

c/k 
C/SR 

c/k 

i 
2 
5 
4 
6 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

TUBE       TIME 
ROUND       OP 
NO. PI RING 

257 
2S8 
239 
240 1525 
241 
242 
24S 
244 
246 
246 
247 
248 
249 
260 
261 
252 
253 
264 
266 
266 1600 

IMPACT 
US Ft. 

8.2 

3.8 

6.25 
3.6 
2.1 
5.75 
5.00 
4.1 
B.35 
6.7 
6.2 
4.9 
5.1 
4.9 
4.15 
4.3 
4.00 
4.6 

COORDINATES 
VERT  FT, 

2.3 
Low 
1.0 
Lov 
6.05 
3.65 
3.75 
6.96 
5.8 
5.36 
3.9 
5.3 
4.0 
2.85 
7.6 
5.2 
2.06 
3.6 
5.8 
3.4 

FIN 
SPREAD 
INS. 

10-5/8 

10-3/8 
10-5/8 

ioi 

10-3/B 
10-3/4 
10-7/B 
10-5/8 
10-5/8 
10-6/8 

DATS«    IS February 1964 
PIRINO POSITION 1     D 
DIRECTION OF FIRE«     3100P 
BORBSIGHT ELEVATION:     5 MILS 

TOTAL 
ELEVATION 
MILS 

26 
26 
28 
28 
50 
30 
30 
50 
50 
30 
30 
30 
30 
30 
30 
30 
50 
50 
30 
50 

REMARKS 

Ö i 

Impacrt  r»v««led md y*irin|; 

Impact r«To»l«d md yawing 

REMARKS 

1. AH   Impaot  mesLSuromentB  made  from left  and bottom edges   of 12*  I 12'   target. 

2. All   velocltiee  were   lost because  of a  malfunotion of th« skyaoraen«. 

3. Oun  was  boresiphted on  left top   corner   of target. 



FIRING RECORD HO:     P 58702 
SHEET 4 OF 

ACCURACY TEST,   T184E13   -1OO0   YARD RANGE 

WIND VELOCITY:     6 MPH 
WIND DIRECTION:  NW 
TEMPERATURE: -190F 

TEST       TUBE    TIME       IMPACT  COORDI- 
SAMPLE ROUND    OF LAT NATE 
NO NO FIRING INS VERT  INS 

DATE:     14 February 1954 
FIRING  POSITION:     D 
DIRECTION OF FIRE:     510° 
BORESIGHT ELEVATION:  5 MILS 

MlttZLE       MUZiLE AFTER POSITION- LINER    REMARKS 
VELOCITY BURNING LOTH  ING RING     CONDI- 
FPS FEET CONDITION TION 

C/R 257 
C/R 258 
1 259 
2 260 
5 261 
4 262 
5 263 
6 264 
7 265 
8 266 
9 267 

10 268 
11 269 
12 270 
13 271 
14 272 
15 273 
16 274 
17 276 
18 276 

1435 

1600 

39 66.5 1541 
38 82 1521 
54 56 1627 
30 50 1527 
54 46 1528 
28.6 7.5 1513 
32.5 36 1538 
33 38 1499 
2 76 1515 
21 65 1511 
46.5 16 1516 
40.5 0 1497 
28 69 1517 
79 49.6 152« 
64 43.5 1515 
66 49 15C1 
30 51 1529 
107 71 1628 
53 39 1512 
27 55.5 1531 

REMARKS 

* 

2 
1 

C 
C 
S 

C 
c 

S 

c 

c 

c 

c 

c 
c 
p 

c 
c 

Target Poll 

1. The total elevation of Ihe tube throughout ths test was 28 mils. 

2. On teat «ample round number 7, the left target upright was hit causing ths 
target to fall. The target was re-ereoted and the test continued. 

3. The "C" under positioning ring condition and liner condition indicates that 
the particular liner or ring was cracked. The "S" under positioning ring condition 
indicates a shattered ring and the "P" under liner condition indicates a peeling liner 
which was exposing the case perforations. 

4. All impact measurements were made from the bottom and left side of the target 
The gun was borosighted on the left top corner of the 12' X. 12' target. 

■.. 
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PIRIR« RECORD No:  P 68702 
SHKET   6 OP 

ACCflRACY TEST,  T184E13,   1508 YARD RAHOK 

WIRD  VELOCITY.     CALM 
WIRD  DIRECTION t     - 
TEMPERATUREi -100F 

DATE «     17 February 1954 
FIRING POSITION»    D 
DIRECTION OF FIRE»     310° 
BORESICSHT BLE VATI ON »     1.6 MI LS 

TEST      TUBE    TIME       IMPACT   COORDI - MUZZLE AF-    POSITION- UNER 
SAMPLE ROUND    OP LAT   FT NATES       TER  BURN-       I NO RINO    CONDI- 
NO. NO FIRING VERT  FT  INO LOTH FT  CONDITION TION 

MUZZLE       TOTAL 
VELOCITY ELEVATION 

FPS MILS 

C/A 277 
C/fe 278 
c/fc 279 
c/fc 280 
c/k 281 
i 282 
2 283 
5 284 
4 285 
5 286 
6 287 
7 288 
8 289 
9 290 

10 291 
11 292 
12 293 
13 294 
14 296 
15 296 

1610 

1546 

Uft Low 
Left 
Left i 
Left Low 
Miss 
10.9 7.3 iir 
12.4 4.4 
14.7 6.1 
7.9 13.65 

10.4 10.4 
5.9 9 

10.1 11.3 
6.1 14.65 

Low 
6.9 16.9 
6.75 13.65 
6.3 11.5 
9.6 14.45 
8.4 14.6 
11.7 16.2 

REMARKS 

c 

c 

s 

c 
c 

s 

c 

c 
c 
c 

1609 46 
1640 48 
1633 48 

c 1630 48 
1621 47 
1536 48 

c 1626 48 
P 1526 48 

1517 48 
c 1526 48 

1523 48 
c 1522 48 

1614 48 
1497 48 
1510 48 
1611 48 
1515 48 
1509 48 
1512 48 
1600 48 

1. The "C under liner condition and positioning ring condition indicates 
that the partioular liner or ring was cracked. The "S" under positioning ring 
condition indioates a shattered ring and the "P" under liner condition indicates 
a peeling liner which was exposing the case perforations. 

2. All impact measurements were made from the top and left of the 18 foot 
high by 20 foot wide oloth target. 

3. The gun was boresighted at the top left comer of the target. 
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ACCHRACY TEST, T119E12, 1508 YARD RANGE 

• i 

TTIND VELOCITY» 
WIND  DIRECTION; 
TEMPERATITRE i 

8  UPR 
SW 
-120F 

PIKING RECORD NO« 
SHEET   6  OF 

P 68702 

DATE«     22  F.brwary 1964 
FIRING POSITIO»«     D 
DIMCTION OF FIRE i     310° 
BOftlsiOTT  ELEVATIOHi     1.6 MILS 

TEST       TUBE    TIME 
SAMPLE ROUND    OF 
NO NO FIRING 

IMPACT COORDI- 
LAT  FT NATES 

VEKT   FT 

C/fc 
c/k 
C/R 
C/& 

1 
2 
3 
4 
5 
5 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

297 
298 
299       1050 
300 
301 
302 
303 
304 
305 
306 
307 
308 
309       1416 
310 
311 
312 
315 
314 
315 
316       1430 

4.2 
5.4 
3.6 
6.9 
9.3 
0 
5.8 

2.1 
3.3 

6,0 
2.3 
1.3 
1.5 
13.6 
8.4 
3.5 
High 
3.8 
2.0 
nigh 
High 
High 
High 
High 
High 

MD22LB 
VELOCITY 
FPS 

1546 
1563 
1546 
1530 
1557 
1640 
1538 
1668 
1534 
1562 
1556 
1517 
1554 
1575 
1554 
1541 
1558 
1663 
1548 
1533 

TOTAL REMARKS 
ELEVATION 
MILS 

48 
48 
50 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 

Mi«8«d target 
Mitsed target 
Mi«sad target 
Ml«aad target 

Hit upright, target fell 

REMARKS 

1. All impaot measurBinent« were made from the left and top of the 18 foot 
high by 20 foot wide oloth target. 

2, Tost oample round six hit one of the target supports causing the target 
to fall. 

^ 
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F1RIH0 RECORD NO:     P  58702 
SHEET   7  OF 

SUMMARY 

T119E12 T119B12 T184E13 T184K15 
1008 Yd Rang«     1508  Yd Hang«     1008  Yd Rang«    1508 Yd Rang« 

Numbor of rounds  fired in 
aoouraoy   pattern nob inolud- 
ing   conditioning round« 16 16 18 IB 

Numbar of round« whloh mlaead 
target in aoouraoy pattern not 
including oonditloning rounds 

Probable Error 
Vertical (MILS) 
Lateral  (MILS) 

Average Velocity (PPS) 

Maximum velooity diBpersion 
between round« (FPS) 

.355 

.257 
.456 
.»06 

1548 

37 

.387 .673 

.463 .401 

1519 1516 

41 59 

APPROVED BY: 

A. B. DUKE 
LT COL, ORD CORPS 
Chief, Cllmatio Test Division 
Development «fe Proof üarvloe« 

i£ // „~tt *t^^ // 

R. E. ENOELHARDT 
PROJECT ENGINEER 
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SUBJECT: 

Mt ^ mnm HWa1s a1/mkh/21134 

Cold Weather Accuracy Comparison of Firings of the 
T184 Type and T119 Type Projectiles 

1.  At the request of Mr. 'ünglahardt of the Southwest Institute, 
the Analytical Section has made an analysis of the cold weather 
accuracy firings described in firing racords P-58702 and P-58703. 
These firings were conducted at Fort Churchill, Canada, during 
period 13-24 Feb 54.  The r33ult3 obtained are summarized in 

the 
Table 

2,  These results do not 
is mora accurate because too 
loss of information due to te 
these firings (See footnotes 
difficulties).  The accuracy 
ority of the T119 type projec 
accepted unless it is verifle 
that the misses occurring at 
the T119312 projectiles were 
rather than poor accuracy of 

conclusively establish which projectile 
few rounds were fired and because of the 
chnlcal difficulties encountered during 
to Table I for a description of these 
results do suggest the possible superl- 
tlle; but this conclusion cannot be 
d by further firings.  It should be notad 
the 1500 yard range with the T184:512 and 
ascribed to adverse test conditions 
tne projectiles. 

3.  A number of the T184 
shattered positioning rings, 
ing only those T184 rounds ha 
only for those T184 rounds wi 
the T184 313 rounds having dam 
those rounds with undamaged r 
of damaged rings on accuracy 
since only four T184312 round 
T184 312 round fired at the 15 
rings.  However, the results 
to indicate that if the T184 
than the T119 type, this diff 
tion of the positioning rings 

rounds firad for accuracy had cracked or 
Probable errors ware calculated includ- 

ving damaged positioning rings and also 
th undamaged rings.  It was found that 
aged rings f^ave better accuracy than 
ings.  No conclusion regarding the effect 
firings with the 106mm Rifle can be made 
s fired at the 1008 yard range and one 
08 yard range had damaged positioning 
with the T184 513 rounds are sufficient 
typa projectile does have poorer accuracy 
erence might hot be r3lated to the condl- 

4,  Combined effects, such as that of rifle and projectile or date 
of firing and proj3ctile, could not be det3rmlned because of the small 
number of rounds fired per target and the variation from target to 
target in the size of the accuracy group. 

Incls. 
1. Two 
2. Two 
3. Two 

(2) 
(2) 
(2) 

Tablas 
Charts 
Firing Records 

J, 5. STSSDMAE 
Fropsllant & Target Accuracy Unit 
Arms and Ammunition Division 

0 
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WEATHER DATA 

All  roundB were stor«d in an «xposod loo*tlon In flb«r  containers  and p«ok<»d 

two  to a wooden orate. 

The date of arrlral at Port Churchill of the T184E13 round was  13 February and 
9 February for  the TH9E12  round.    The following table  indicates  the  daily temperature 

extremes to which the round» were subjected. 

DATE 
FEBRUARY 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

MAXIMUli 
RELATIVE WIMIDITY 
PERCENT 

96 
78 
70 
78 
58 
66 
72 
77 
86 
78 
83 
30 
96 
76 
87 
96 
96 

MAXIMUM TEMPERATURE 
reORBEB  F 

2 
-13 
-15 
-6 

-22 
-19 
-23 
-10 
-8 
-6 
0 

-3 
-16 
-2 
4 
2 
1 

MINIMUM TEMPERATURE 
DEOREBS P 

-14 
-23 
-21 
-28 
-32 
-29 
-37 
-29 
-21 
-15 
-IS 
-25 
-26 
-24 
-6 

-16 
-21 

J ^ 



% 1 
RECOUP OF EQUIPMENT PERFORMANCE 
Source for Rating - 143rd Peport on Project TB5-H01 

Item of Equipnenti Shel l , HEAT, lO^mm, T18LS13 
Rated byj R. E. Engelhardt Datei 2$ May 195U 

Durability 
RATING SOURCE REMARKS 

mmimmskiAsm 
Hard Surface Road U 
Qravel Surface Road 
Unsurfaced Trail" 
Bough Hard 0roun3~ 
Stony or Rocky 0round 
Sand Cdry 
Loose g»nd (shallow water) 
d a y (Wt) 
Muskeg Cfrosen) 
Muskeg (unfrosenT 
Trosen 0round 

Lr of Mountainous" 

Smooth Ice 
Rough 
Tack1 

Ice 
Tce~~ 

Hard Packed Snow 
Snov, Powdery to I8g 
Snow. Powdery over 18" ry on 

Pry Snowi Compacted to iB*" 
Pry Snow. Compacted orer 18" 
Wet Snow 

Water to fVfopth 
Water over $' depth 
Tfcap. below -65^7.(storage) 
Temp, from - 6 5 T . to - 2 ^ 7 

I 
i W t ~?g ™ ~c?'t 
Temp. from -25 r . to +327 . 
TernS? from to + i l f . 
i j . from 4tto. to •1S5T. 

accuracy SallafagiflEjt ai lflOQaaad Tifm 
Yard Ranges 

feng>. over +125"T7 

st . Airborne 
Sand 

z Snow 
Rain 1 
Snowfall. Heavy' 
Kt: • j 

Altitude to 5.000' 

[Tropic I al Humldi 
Sffi] 
SL i r a i r a 

i s i r a ) . 

flndcMll ' 'lfeOO to 3,900) 
faniu. P . r 

Jai 
= = 



1 
Item of Bquipaentt a 
Beted tyt R- E- Kngalhardt 

?WP AT npamre mrmyg 
Source of- Bating * 143rd Report on Project TB5-1Z.01 

Shell, HEAT. lOgmn. T119K12 
Date t » HSL m 

W* iT>r^ 
Herd Surface 
Q ravel Surf a 

HATDO g g M 
i i «J 

UnaurfaoedTr 
mmfa Herd around I 
Store or Hoofcr oren5T 

looee Send (eh allow water) 
i E S S ! 
Mueiceg C fro ten) B 
Maelceg (unfroeen) 
rrosen &• 

-

Bround M 
or ltoontelnoae 

— 
, 

Herd Packed Snow 
Dry Snow, Powdery to lfl" 
Pry Snow, Powdery over IB" 

SoteS B Pry Snow. Coapacted to 10" m Snow. Compacted over 18* Snow 
i * rTTX* •! r j-i" jH*tor to V .topth 
iWater over 5' depth 

• t r m te -2!Z-. from -25*7. to *32*f. 
Tee®, from +32"F, to 
iSp. from • W 

over +125 "f7 

Fr-
io • I S g f , 

Dust, Alrb 
tlon. to 360 BTP/Tt.Sq./Hr. 

Blowing Send 
orne 

m wing SnoiT 

Accuracy Satisfactory at n.nnn 

Kcnii 

(Altitude to 5.000' 

[Tropical Humidity 
rr 

uBGryiGrra 
iiSEgtnm 
r iVi'* K • t , " W v i j i t 
i iasE5i i«t f iaE*! iEd: Windmill Uto to XMti 
IHaUhUl j^er_!WW 
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A9630J (5 ABERDEEN PROVING GROUND |      1© F«bm«ry ^95^ 
WINTER TEST 1953-54,   FORT CBföRCHILL. MAITITOBA.   CMXÖA 

Project Ho.  TB5-1401/143.    Wlot«r Tent, 1953-54.    bomz+rla* e*rtr%*0ßp 
T119E12 and TldVE13.     A coaparlsen of «retle aod cosvootlocol slovwt 
while using the  firing handle of the 105M Recoilleaa  Rlflo, W27. 



J   — 

-=.«. 

^ 

>• 

- 

__ g ABERDEEN PROVING GROUND % 10  p€br1|MT J*^ 
A9630WINTER TEST 1953-54,   FORT CHURCHILL. ÄAIITOÄ,   CANADA 
P^ol^ct  No    TB5~1W)1/143.    Winter Teat,   1953-54.     Coaparln« C^rJ«*««, 
ni9E12 SSd Tll4E13.     Recoill««s Rlfl«,  105»it M27, «mata «n lA^ 
Truck,  eBplaced at firing position, ? ., 



t ABERDiEN PROVING GROUND g i '•', 
.Q.,^  10 F«brrti«T 195* 

WTMTEH TB3T 1953-54, VOM CHURCHILL. «AHITOBA,   CAHAD1    -        . «.Ä 
Prolet Mo    T15-140l7u5r    lKt.r T.8t 1^53-54.    Co^urlng Ctfrtrld«« 

incurrod darin« shljp^ttfe *»! li»adlin«. 
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